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WACUUW SEALING MACH: TSTE FOR, JARS AND OTHER, CONTAINERS. 

Application filed June 24, 1922. Serial No. 570,687. 

his invention relates to machines for ap 
plying caps to containers such as tumbler's 
and j:rs, nore particularly under vacuum. 
My invention has for its purpose, in its 

Inore complete and preferred embodiment, 
the production of a sealing machine operated 
by a vacuum pump or like device as the sole 
actuating agency. 
According to this invention the pump not 

only produces a predetermined amount of 
vacuum within the containers or packages 
during capping but also supplies the power 
to do the capping and effect a complete cycle 
of the operations of the machine. 
The machine of my invention comprises 

a sealing box o' closet within which the 
goods are vacuumized and sealed and which 
box or closet has a door to be opened and 
closed and contains a pressing head or plate 
which at first is lowered sufficiently near to 
the caps primarily loosely placed on the jars 
to prevent the caps from becoming displaced 
entirely from the jars when a vacuum is 
created in said box or closet and thereafter 
is depressed against said caps to seat them 
in final position on the jars, and in addition 
to these features the machine of my inven 
tion comprises certain novel valves and con 
nections whereby its several mechanical 
parts through the action of a pump or other 
suitable means of obtaining a vacuum are 
operated to effect successive results by a pre 
ponderance of atmospheric pressure at cer 
tain points in the mechanism and an auto 
matic shifting of such preponderance of 
pressure to other points of the mechanisin, 
the action of the vacuum pulmp while con 
tinuing to run in the Saine direction, result 
ing in the closing of said door of the sealing 
box or closet, the lowering of the pressing 
head or plate to a position adjacent to the 
loosely placed caps on the jars, the creation 
of a predetermined annount of vacuum in 
said box or closet and said jars, the further 
lowering of said head or plate to push the 
caps to final position on the jars, the open 
ing of the door of the box or closet, the ele 
vation of said head or plate from the caps 
for releasing the jai's for removal and the 
return of the several parts of the machine 
into proper position for the next operation 
of the machine. The cycle of operations just 
recited are performed automatically, the 
vacuum being maintained in certain portions 

itory to the next operation. 

of the machite for maintaining the machine 
in normal position ready for operation, the 
direction of the flow of air being then di 
verted for establishing the vacuum at other 
points of the mechanism for the vacuumiz 
ing of the packages and the final positioning 
of the caps thereon, and a further change in 
the direction of the air through the machine 
being then effected to change the portions 
under vacuum, whereby to open the door of 
the sealing box or closet, elevate the press 
ing head or plate from the caps and return 
the machine to normal condition prepara 

To provide a 
successful machine possessing the character 
listics and automatic operation described, is 
of course one of the prime objects of my in 
vention, and I believe the machine of my In 
vention to be generically new. 
An important feature of the invention is 

the provision of means for automatically 
cutting off the action of the pump from the 
sealing box or closet without stopping the 
pump when the proper degree of vacuum for 
the goods being handled has been established 
in Said box or closet, so that the pump may 
continue in action for applying power to the 
operative mechanism of the machine without 
disturbing or increasing the degree of vac 
uum being maintained in said box or closet. 
The degree of vacuum required in the seal 
ing box or closet varies greatly in accord 
ance with the nature of the goods being han 
dled, and when the proper degree of vacuum 
in said box has been obtained, the box is 
automatically shut off from the action of the 
pump because a greater degree of vacuum 
power might be required from the pump for 
continuing the operation of the machine, as, 
for illustration, pressing the caps home on 
the jai's and opening the door of the box. 

In order that the invention may be fully 
understood there will now be described by 
Way of example and with reference to the 
accompanying drawings, a machine embody 
ing the said invention. In these drawings 

Fig. 1 is a side elevation of the machine, 
Fig. 2 is a similar elevation, partly in sec 

tion, - 
Fig. 3 is a rear elevation, 
Fig. 4 is a detail view on a larger scale 

than Figs. 1-3, being a section at 4-4 in 
Fig. 2, 

Fig. 5 is a partial section, also on a larger 
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scale, showing several of the valves and the 
door cylinder, 

Fig. 6 is a general diagrammatic represen 
tation of the machine, showing the pipe con 

5 nections, 
Fig. 7 is a top plan view, 
Fig. 8 is a detail view, on a large scale, 

being a section at 8-8 of Fig. 1, 
Fig. 9 is a detail view taken at 9-9 of 

lo Fig. 7, 
Fig. 10 is a sectional view, on a large 

Scale, showing the pressure cylinder and ad 
jacent parts, 

Fig. 11 is a sectional view showing the 
15 vacuum regulator valve, 

Fig. 12 is a large scale sectional view taken 
at 12-12 of Fig. 3, 

Fig. 13 is a large scale detail view, taken 
at 13-13, Fig. 1, 

Fig. 14 is a view of the starting valve in 
section at 14-14, Fig. 2, 

Fig. 15 is a section taken at 15-15, 
Fig. 10, 

Fig. 16 is a section taken at 16-i6, Fig. 7, 
25 Fig. 17 is a section taken at 17-17, 

Fig. 14, 
Fig. 18 is a section taken at 18-8, 

Fig. 10, 
Fig. 19 is a section taken at 19-19, Fig. 

10, and 
Fig. 20 is a section taken at 20-20, Fig. 5. 
The machine according to this invention, 

in the preferred construction shown, com 
prises a frame 1 on which is mounted the 
sealing box 2 connected with the vacuum 
pump 240 and adapted to receive a ni her 
of containers to be capped. Inside the seal 
ing box is arranged the sealing head 4 actu 
ated by a pressure cylinder 5 bolted to the 
bottom of the box. The sealing head 4 
forces the caps 6 on the glasses and is held 
by the cylinder above said glasses at the 
proper time. Adjustment of the sealing 
head to accommodate containers of different 
heights is effected by a screw and handwheel 
mechanism 7, 8, the handwheel 8 being 
above the sealing box. 
The front of the box is open and is 

equipped with a vertically sliding door 9 
50 operated automatically by means of rocking 

levers and a power cylinder 11 at the rear 
of the machine. The door operating cylin 
der 11 also controls a preliminary movement 
of the Sealing head 4 for the purpose of 

55 bringing the same into close proximity to 
the loosely applied caps, so that the air in 
the containei's will not lift the caps off sanne 
when the vacuum is generated in the seal 
ing box prior to forcing on the caps. In 

60 front of the sealing box there is a table 10, 
substantially on the level of the floor of the 
said box. The door operating cylinder 11 
has two pistons 12, 13 operating respectively 
the door and the sealing head, and this cylin 

6 der is connected by passages 14, 15 at both 

35 
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end portions as shown in Fig. 16 to the up 
per chamber 16 of the starting valve herein 
after described while the central space 17 
in the cylindel' between the two pistons 
communicates by a conduit 1S with the lower 
chamber 19 of the starting valve. 

All the operations of the machine are ef 
fected by power derived from the vacuum 
pump, under the control of a series of valves, 
already mentioned. 75 
One of these valves, termed the starting 

valve, is controlled by a starting handle 20 
conveniently located at the front of the 
Inachine and suitable connections. Said 
valve has an uppei' and a lower chamber 16, 
19 each with a valve seat 21, 22 co-operating 
with the valve body 23; both chambers are 
connected to the pump by the pipe 24 
and the arrangement is such that when the 
valve body 23 is on the upper seat the up 
per chamber 16 is open to atmosphere and 
the lower chamber 19 in communication with 
the pump, while when the valve body 23 is 
on the lower seat 22 the upper chamber 16 
is in conununication with the pump and the 
lower chamber 19 open to atmosphere. This 
disposition is effected by means of heads 25, 
26 mounted on the stem 27 of the valve body 
23, as shown in Fig. 14. The upper head 
cairies a cup washer 25 which co-operates 
with a series of holes 25 in the Wall of the 
upper chamber to connect and disconnect 
the chamber 16 with and frolin atmosphere, 
and the lower head 26 is similarly equipped 
with a washer 26' controlling holes 26. 
Normally, when the machine is standing idle 
and the pulap running, the valve body is on 
the upper seat, and pulling forward the 
stating handle shifts the valve body on to 
the lower seat. All parts of the machine 
receive vacuum through the starting valve. 
Another of these valves is the duplex 

Valve, (Fig. 12) which is connected by a 
passage 30 to the upper chamber 16 of the 
starting valve. The duplex valve comprises 
a chambered casing as show in Fig. 12, en 
closing & Stein 36 on which are mounted a 
illnber of heads or valve members. The 
centrally located head 31 is a flat leather 
Washer co-operating with a seat 32 and con 
t)'olling communication between the duct 30 
and the pipe 37 leading to the pressure 
cylinder. At the lower end of the sten is a 
valve head 33 fitted with a cup washer 34, 
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the under side of which head communicates 
with the lower chamber of the starting 
valve through a pipe 4) and the upper side 
of which is always exposed to airinospheric 
pressure through the holes 41. 
Near the upper end of the sten 36 is a 25 

similar valve head 38 and cup washer 39, 
the Space above Said head communicating 
with the atmosphere through holes 42 in the 
cap 43 of the valve casing 44. A further 
head 45 with cup washer 46 working in a 180 
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restricted cylindrical bore 47, prevents at 
mospheric pressure from reaching the cen 
tral chamber of the valve casing 44 by way 
of the holes 41. The duplex valve body 31 
is normally held on its seat 32 and is adapted 
to open automatically when sufficient vacuum 
is created in the said chanber. The duplex 
valve controls the evacuation of air from 
the top of the pressure cylinder and the 
sealing box and also the re-admission of 
air thereto after capping. The duplex valve 
is spring loaded, the spring 311 tending to 
hold the valve washer 31 closed on its seat 
and being adjustable. 
Another of said valves, termed the air and 

vacuum valve, is bolted to the bottom of the 
pressure cylinder, and its function is to 
admit air into the bottom of said cylinder 
and to connect same to vacuum, at the 
proper times. The casing 50 of this valve 
has two pipe connections 51, 52, one 51 ex 
tending from the lower part of the starting 
valve to the lower part of the air and vacu 
um valve for giving vacuu in to this lower 
part and holding down the valve while the 
machine is idle and the door Open; the other 
pipe connection 52 extending from the centre 
of the starting valve to the top of the air 
and vacuum valve, and giving vacuum there 
to regardless of the position of the starting 
valve. 53 is a stem carrying valve heads 54, 
55 and 56 and an ai'in 57 extending later 
ally through a slot 58 in the Wall of the cas 
ing. The upper end of the stem is guided 
by a socket 59 in the casing. The head 54 
co-operates with an opening 60 in a trans 
verse wall 61 in the casing, a spring 62 
being arranged as shown in Fig. 15 between 
the head 56 and the head 54. When the 
valve-head 54 is seated it shuts off communi 
cation between atmosphere and the upper 
part 63 of the casing. The lowest head 55 
has a cup washer 55 and slides in a cylin 
drical bore 64 of the casing, and the upper 
head 56, also fitted with a cup washer, slides 
in a small cylindrical bore 65 to which is 
connected the pipe 52, all as shown best in 
Fig. 15. The arm 57 has a tooth 57* engag 
ing a tripper catch 66 pivoted at 67 on a 
lug 68 projecting from the casing 50, as 
shown in Fig. 10. The valve head 54 has a 
cup washer 54 which is enabled to cooper 
ate with the opening 60 without damage by 
means of a guide sleeve 54 slidable in the 
part 63 of the casing. The guide sleeve has 
a boss 54 having a bore 54° of the same 
diameter as the opening 60. This boss 54 
comes to rest on the edge of the opening 
just before the washer 54 reaches said open 
ing, and the bore 54 then forms a continu 
ous surface with the walls of the opening, 
enabling the washer to pass safely from 
the bore 54e into the opening. The sleeve 
54 forms an abutment fol' the lower end of 
the spring 62 and has holes 54 therein for 

3 

admitting atmospheric pressure to the space 
(53. The valve stem 53 of the air and vacu 
um valve is held down normally by the 
catch 66 which is controlled by the tripper 
release mechanism hereinafter described. 
On release of this catch the valve stem 53 
flies upward and air passes the valve head 54 
and enter's the lower part of the pressure 
cylinder 5, raising the piston 70 thereof and 
through lever mechanism described later 
causes the sealing head to come down on the 
packages in the box to complete the actual 
Sealing operation. Backward movement of 
the starting handle produces reverse opera 
tions and prepares the cylinder for the next operation. 
The tripper release mechanism (Fig. 10) 

already mentioned regulates the time at 
which the air and vacuum valve is released, 
and its casing 80 is connected by a pipe 81* 
to the top of the pressure cylinder 5. The 
casing 80 has a cylindrical bore 81 in which 
Works a piston 82 fitted with cup washer 
S2" and carried on a stem 83. The casing 
has a bottom cap 84 with holes 85 therein ad 
mitting atriospheric pressure to the under 
side of the piston 82, and this cap serves as 
one abutment for the controlling spring 86 
the othel' albutinent of which is a collar 87 
adjustable on the stem 83. The lower end 
of the stea carries another collar 88 adapted 
to operate the catch 66. When there is sufi 
cient vacuum above the head 82 to raise the 
head against the spring action, the collar 88 
on the valve Stein releases the catch 66 of 
the air and vacuum valve as a foresaid. 

Anothe' of the valves is the reversing 
Yalve (Figs. Ji and 20) provided to reverse 
the starting valve automatically after the 
it achine has collapleted the capping opera 
tioi) thus causing the door to open and mak 
ing the machine ready for the next opera 
tion. The 'ever'sing valve consists of two 
Separate parts 90, 9 connected by a flexible 
tube 92, viz. a cylinder 90 and a spring 
closed air valve 91. The reversing valve 
cylinder 90 is in communication with the 
pump through a pipe 92 and when the lat 
te' is running thei'e is vacuum on both sides 
of the plunger 93 in Said cylinder, the open 
ings 94, 95 to vacuum being small on the 
front side of the plunger and larger on the 
lear side. The flexible pipe connection 92 
referred to is on the front side of the 
plunge'. The plunger 93, fitted with cup 
washer 93, is carried by a rod 94* which 
bears at its free end a slotted member 95* 
which engages the rod 96 of the starting 
handle, as shown in Fig. 6. The spring 
closed air valve 91 is located in the driving 
connections between the piston 70 of the 
power cylinder and the sealing head 4, as 
shown in Fig.2. The valve washer 97 (Fig. 
20) is normally held on the valve seat 98* 
by the pressure of the large spring 98, and 
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when moved off said seat, atmospheric air 
enters the annual chanber 99 in the valve 
body 100 and thence proceeds through the 
flexible tube 92 to the cylinder 90. When 
the sealing head comes down onto the con 
tainers it stops when the caps are driven 
home on the latter, but the piston in the 
pressure cylinder continues to move com 
pressing the spring on the air valve, which 
moves said valve from its seat and allows air 
to rush to the front end of the reversing 
cylinder, and as the air comes in through a 
larger opening than that through which it 
is being drawn out by the pump it causes the 
piston to be forced back, which pulis the 
slotted piece 95 against a collar on the start 
ing valve rod causing this valve to snap 
back to starting position. 
The amount of vacuum in the sealing box 

is regulated by a vacuum regulator valve 
(Fig. 11), which is connected to the box by 
a duct 110 and by means of a pipe 102 to 
the pipe 37 (Fig. 6), whereby the regulator 
valve communicates with the duplex valve 
and the pressure cylinder, as shown. The 
valve casing 111 has a central chamber 112 
and upper and lower cylindrical bores 113, 
114. The valve member 115 has two cup 
Washers 115°, 1159, and is carried on a stem 
116 extending through a cap 117 which has 
holes 118 therein admitting atmospheric 
pressure to the upper end of the head. The 
uppermost washer 115 controls the air ad 
mission orifices 118 and the lower washer 
115 controls communication between the 
valve casing and the Sealing box. Means are 
provided for adjusting the spring action on 
the valve whereby any desired amount of 
vacuum may be obtained in the sealing box, 
which means comprise a bell-crank 120 piv 
oted at 121 and jointed at one end to the 
valve stem 116. The limb 122 of the beli 
crank is notched (see Fig. 6) and is urged 
downwards by a spling 123, the force of 
which operating on the valve can be adjusted 
by varying the upper point of Support on 
the limb 122 by means of the notches and the 
attachment device 124 engaging any of same. 
The sealing head 4 is rigidly connected to 
the screwed rod 7 engaging an internally 
threaded sleeve in the handwheel 8. All 
these parts are jointedly connected to a lever 
130 pivoted at one end to a link 130 jointed 
to the top of the box. At its other end the 
level 130 is jointed to a link 131 connecting 
the lever 130 to another lever 132 (Fig. 5), 
connected to the piston-rod 71 actuated by 
the pressure cylinder. There is an extensible 
spring connection in the link 131, formed by 
a slotted member 134 jointed at its lower 
end to the lever 132 and having a bearing 
135 at its upper end for the end of the link 
131. The spring 98 previously referred to 
is located between the end of the slotted 
member 134 and the end of the link 131, 
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where it abuts on an adjustable collar 136 
(iFig. 2). It will thus be seen that when the 
piston () is forced upwards by atmospheric 
pressure, the movement is transmitted 
through said level's and links, to force down 
the Sealing head 4, and that movement of the 
piston 70 can continue after the head 4 has 
been airl'ested by contact with the jars 3, 
Owing to yielding of the spring 98. The 
Starting handle 20 is at one end of a rod 
96 the other end of which carries a member 
140 jointed to a toggle device at 141 (Fig. 
12). The upper link 142 of the toggle is 
pivoted to a fixed fulcrum 143, and the lower 
Jink 144 Of the toggle is jointed to a head 
143 on the end of the stem 27 of the starting 
Valve. A spling 146 engages said head 145 
and tends to maintain the toggie 142, 144 in 
bent position, as shown in Fig.12. On pull 
ing the rod 96 to the left in said figure, the 
toggle is straightened and the head 145 
fol'ced downwards, carrying with it the stem 
27 and its valve heads. The connections of 
the upper piston 12 of the door cylinder to 
the door 9 are best shown in Figs. 2 and 5, 
and comprise the rocking lever's 1000 pivot 
ed intermediately on a fixed fulcrum 150, 
one end of Said lever's being jointed at 151 to 
the upright sides of the door, and their other 
ends to a cross-shaft 152 which is connected 
by a link 15:3 to the upper piston rod 154. 
The connections between the lower piston 13 
of the dooi' cylinder and the sealing head 
for effecting the preliminary movement 
thereof comprise a toggle device (Fig. 5) 
having one arm 160 pivoted at 161 to a lug 
on the door cylinder, and the other arm 162 
pivoted at 162 to the lever 132. The two 
toggle arms are jointed to each other by a 
pin 163. The toggle aim 162 has a tail 164 
connected by a link 165 to the lower end of 
the piston rod 166 of the piston 13, as shown. 
The arm 162 also has an abutment 167. 
which, when the toggle is straight, bears 
against the upper edge of the ever 132 as 
shown in Fig. 2. 
The operation of the machine will now be 

described. 
The height of the sealing head 4 is 

adjusted by means of the handwheel 8 to 
Suit the height of containers 3 to be capped. 
A number of containers al"ranged on a tray 
160* are sealed simultaneously. The desired 
degree of air exhaustion or air pressure in 
the Sealing box 2 is set by trial and observa 
tion of a vacuum gauge on the box, and by 
adjusting the spring 123 of the vacuum 
regulator valve. The spring 86 of the trip 
per release mechanism is then set to cause 
said lechanism to operate immediately the 
"acuum gauge indicates the desired pressure. 
Before starting operations without pump 

running, the door of the nachine is closed 
from its own weight, and the plate and 
levers connected to the plate have dropped 
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with their own weight. The effect of the 
weight tends to straighten out the toggle 
160, 162 which operates the preliminary 
movement of the sealing plate. In this posi 
tion the machine is inoperative. 
Upon starting the pump the vacuum is 

created between the pistons in the door cyl 
inder, thus causing the pistons 12-13 to be 
together and opening the door and raising 
the plate at its highest position. The stalt 
ing handle at this point is back. The top 
piston 12 holds the door 9 open and the bot 
tom piston 13 holds the sealing head 4 up 
in the preliminary movement. Due to the 
air exhaustion through the connection 40 
to the bottom part 320 of the duplex valve 
casing the valve member 31 thereof is held 
off its upper seat, 32, allowing air from the 
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upper chamber 16 of the starting valve to 
go through pipe 37 to the sealing box and 
to the upper part of the pressure cylinder: 
the stem 36 being thus held down, the lower 
part of the pressure cylinder receives a 
reduction of pressure due to exhaustion 
through the connection at the top of the air 
and vacuum valve, thus holding the sealing 
head 4 up. 
Through the connection 92 on the lower 

side of the reversing valve cylinder, both 
sides of the plunger 93 in that cylinder 
receive an equal air pressure, allowing the 
starting handle to be moved. 
The piston 70 came to its lowest posi 

tion as the concluding part of the final 
previous operation of the machine. There 
is also a vacuun on both sides of the re 
versing valve at that time, and also in the 
lower chamber in duplex valve, as Well as 
in the lower chamber of the air and vacuum 
valve. 
The only effect of the pump at this time 

is to hold the door open and the piate up 
and to hold down the stem in the duplex 
valve. 

Pulling the starting handle 20 as far out 
as it will go, brings the starting valve head 
23 down on to its lower seat 22, thus closing 
the lower chamber of that valve from the 
pump and opening the upper chamber 19 to 
the pump. 
As soon as the starting valve shuts of the 

lower chamber 19 from the pump, the vac 
uum in the lower part 320 of the duplex 
valve is destroyed by ail coming through 
the starting valve: then the spring 311 on 
the duplex valve lifts the valve member 38 
thereof off its seat, and the washer 31 closes 
the opening to the sealing box and to the 
top of the pressure cylinder. Air is ad 
mitted into the center of the door cylinder 
through the lower chamber 19 of the start 
ing valve and passage 18 and both ends of 
the door cylinder being connected to the 
upper chaliber 16 of the starting valve, 
receive a reduction of pressure due to ex 

haustion; this causes the upper piston 12 to 
rise, closing the door, and the lower piston 
in the door cylinder 13 to move downward, 
causing the preliminary movement of the 
sealing head above referred to. 
With the closing of the door 9 and the 

positioning of the plate, the flat leather 
washer in the duplex valve which has been 
lifted by the spring 311 is opened by 
atmosphelic pressure from the top, thus 
opening the piping 37 connected to the upper 
part of the large pressure cylinder and also 
to the sealing box. The action of the 
atmosphere on the upper head 38 in the 
duplex valve maintains the valve 31 in an 
open position, leaving an open line from the 
box and the pressure cylinder through the 
duplex valve and the starting valve to the 
pump. This position is maintained until 
the sealing point is reached. Assuming that 
20 inches of air pressure are desired in the 
packages, the pump operates until the point 
of 20 inches is reached. At this point the 
vacuum regulator valve situated on the back 
of the box becomes operative through 
atmospheric pressure exerted on the upper 
washer in that valve, causing the lower 
washer to be forced into the pipe opening 
in the main pipe leading from the box, thus 
shutting off any further suction on the box, 
but allowing the pump to still operate on 
the other portions of the machine. 
Assuming that I wish to work with 25 

inches of pressure in our operating cylinder, 
the pump continues pulling to that point. 
At this point we have 20 inches of air pres 
sure in the box, and we have 25 inches of 
pressure in the other portions of the ma 
chine, namely, the top and bottom of the 
door cylinder, the top and bottom of the 
large pressure cylinder and all of the valves 
connected thereto, including the reversing 
valve which has more or less vacuum at all 
times and in all positions of the machine 
when the pump is running. At this point 
the tripper release casing 80 which is con 
nected only to the upper part of the large 
pressure cylinder by pipe 81 has the same 
amount of vacuum which had been reached 
in the upper part of the pressure cylinder 
which is at this point 25 inches. The spring 
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83 on the lower part of the stem of this 
mechanism having been previously set to 
compress with 25 inches of atmospheric 
pressure, starts to move upward and the 
flange 88 on the lower part of the stem 
comes in contact with the tripper or catch 
66 which has previously been holding down 
the stem 53 in the air and vacuum valve 
located underneath the large pressure cylin 
der. At this point there is a pressure of 25 
inches above the center washer on the stem 
of the air and vacuum valve, and there is at 
mospheric pressure on the lower side of this 
center washer. Without the operation of 
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this holding down catch or tripper, this 
valve, with the gradual reduction of pressure 
due to exhaustion. World have traveled slow 
ly upwardjy, but as it is held down by the 
'atch it cannot be moved until the catch 
has been released. The rising of the stein 
or piston in the tripper release mechanism 
l'eleases this catch which has been holding 
down the air and vacuum valve and as there 
is 25 inches of pressure above the washer 
and atmospheric pressure underneath the 
washer, the stein flies up with considerable 
force and very quickly, thus admitting at 
mospheric aii' to the lowei' part only, of the 
large pressure cylindel. The washer 56 acts 
upon this upward notion to seal the Opening 
through which the air is drawn through 
pipe 52 by the pump from the lower part of 
the large pressure cylinder. With the clos 
ing of this suction pipe and the admission 
of air underineath the large pressure piston 
70, the piston which at this poist has a pes 
sure of 25 inches on its upper side is forced 
upwardly operating the levers which are 
connected to the pressure plate and forcing 
the caps onto the glass, until the point is 
reached where the pressure is all maintained 
by the glass itself. At this point, in other 
words, when the caps have been pushed 
tightly on the glass, the large spring 98 on 
the connecting rod at the back of the ma 
chine is set to open, so that air may be ad 
mitted through the portion 91 of the re 
versing valve located at the upper end of 
the large spring, to the front portion only 
of the reversing valve cylinder 90. By this 
action considerable air is admitted to the 
front portion of the reversing valve cylinder 
90 and at the front of the piston 93, this 
being at the left hand side of said piston, 
looking at Fig. 17, through the large open 
ing of pipe 92 and while the piump is still 
in operation on both sides of the piston in 
the reversing valve. The outlet to the pump 
On the front of the reversing valve consists 
of a very small hole 94, while the outlet 95 
to the pump on the back of the reversing 
valve is considerably larger. The action of 
this is to admit more air to the front of the 
valve than the pump can take out, quickly 
through this Sinal hole, thus creating a 
pressure on the piston 93 in the reversing 
valve, forcing it backward and with it car 
rying the slotted member 95* which comes 
in contact with the point on the starting 
handle rod 96 and this action throws the 
starting handle backward and through the 
opei'ation of the spring 146 on the stem of 
the starting valve, the starting valve is re 
versed and air thereby admitted to all the 
points which have previously contained a 
vacuum that is the upper and lower part 
of the door cylinder and the upper part of 
the large pressure cylinder and the box itself, 
including the valves conjected there with. 
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At this point the chanaber 32() in the lowei' 
part of the duples: waive coin tail): a vacuum 
and aii' admitted to the top of the pist in oil 
tlle lower end of the stein eit is to holl the 
stelu in the duplex valve 31 in its (pen 
position, allowing the air to get thirough 
into the pipes 3 connected to the box : i) { 
the upper part of the pressure cylinde'. At 
this point, also, a vacuum is created in the 
chanbei (54 sit lated in the lower art, if the 
aii' and vacuul valve. As thei'e is also aii' 
on top of the head 55, the sten in the air and 
vacuum valve is drawn down to a josition 
where the tripper catch connes into operation 
and holds it, in that position. The action 
of this she 53 then opens to the pump the 
pipe 5:3 through which the aii' is taken otii, 
of the botto) of the large pressure cylindie!" 
and as there is a tinospheric pressure on to 
of this cylinder at this time, the large piston 
is forced downwardly, throwing up the 
Otter end of the evers connected to the 
lower part of the stein and raising the plate. 
At this point the machine has returned to 
its oi'iginal position, that is, the door has 
Opened. Dressi'e has been released from the 
plate, air has been admitted to the box and 
the preliminary motion which positioned the 
caps has been reversed and the plate has 
been raised to its highest position. At this 
point there is a vacuuial in the center of the 
door cylinder, on both sides of the piston 
in the revei'sing valve. in the lower part of 
the starting valve, in the lower part of the 
duplex valve, in the lower part of the large 
presssure cylinder and in the lower part of 
the air and vacuum valve. The tray of con 
taine's may then be withdrawn and the 18 
chine is ready for the next operation. 
The Operation of the vacuum regulator 

valve is that when the lip has created the 
desired degree of pressire in the box 2, the 
pressu'e () in the to Yase: ; ; ; it is the 's- 
uum regulator valve being greater than the 
pill of the spiring 123 on the level 122 of the 
vacuum regulato' valve, forces the lowei' 
washer 115 into the bore 114, this shutting 
of the box fi'on the pump. 
The functions of the duplex valve are 

Jihai niy to is re a tight-closing of the door 
and the prelimin:lly inction of the plate and 
through the tightening or loosening of the 
Spring in this valve can be inade to operate 
at any (lesi'ed oint, that is the floor can be 
closed with any degree of pressure desire? 
SO as to insure a tight-closing of the door 
SO as to avoid reducing the efficiency of the 
machine though leakage during the closing 
Operation. The unique feature of the duples: 
Valve is the arrangement (): the head with 
the clip Washer on the lower part of the stein 
which holds the valve open so as to readmit 
air to the upper part of the pressure cylinder 
and to the box. 
A similar ai'i'aigement inay be found in 
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the air and vacuu in valve located underneath. 
the large pressure cylinder which by a dif 
ferential in pressure operates very quickly 
and draws the stem down so as to open the 
channel for the lemoval of the aii from the 
lower part of the large pressure cylinder. in 
the air and vacuum valve there is also a 
novel arrangement whereby I am enabled to 
carry a cup washer over an opening without 
destroying the washer in any way. 
The operation of the duplex valve is that 

in the open position of the is achine with the 
pump running there is a vacuum in the 
lower chaine; 320 in this valve with a tinois 
pheric pressure on the top of the head 33 fit 
ted with cup washer 34 in this chamber, 
there being always atmospheric pressure for 
the upper side of this head through holes 35 
in the side of the valve casing. This tends 
to hold the spring 31 on the uppet' end of 
the stem 36, in a compressed position and 
holds the flat leather valve 31 away from the 
seat 32, allowing the air free access past this 
valve. When the handle is illed and the 
starting valve reversed, the vacuum in the 
lower chamber 320 of the duplex valve is 
destroyed, leaving atmospheric pressure on 
both sides of the head 33 in this lower cham 
ber. 
pull, the spring on the upper end of the stem 
pulls the stem 36 upward until the flat 
leather valve 31 comes in contact with the 
seat 32, thereby shutting off temporarily the 
pipelines 37, etc. running to the box and the 
large pressure cylinder and the parts con 
nected thereto. This flat seat remains in con 
tact until a sufficient vacuum has been cre 
ated in the door cylinder and the duplex 
valve to satisfactorily close the door, at 
which point the atmospheric pressure coming 
through the piping 37 running from the du 
plex valve to the large pressure cylinder and 
the box is sufficient to force the flat seat 
downward, allowing the escape of the air to 
the pump. This valve is maintained in its 
open position from that point by the atmos 
pheric pressure on the top of the head 38 
with cup washer 39 on the upper end of the 
stem 36 in the duplex valve casing and the 
vacuum underneath that cup washer. The 
stem remains in that position infil the ya 
chine has operated and the starting valve is 
reversed, but at this point the cup washer 
34 on the lower end of this stem becomes 
operative as the chamber 320 in the bottom 
palt is vacuumized at that time and the stem 
is thus held down so as to allow the air free 
access to the box and the upper part of the 
large pressure cylinder. 
On starting to use the machine, power 

from the pump opens the door and elevates 
the plate, this being caused by creating the 
'ediction of pressure due to exhaustion at 
the lower side of the piston 70 in the pres 
sure cylinder 5 ind it dinitting atmospheric 

With the removal of the downward 

air to the other side of the same piston and 
if nothing else is done, the door will reluain 
open and the plate will remain up. When 
want the machine to go into operation, which 
Would be after place the tray of glasses 
with caps loosely the eon into the box, i. 
break the vacuula beneath piston 70 and 
exhaust the air from above said piston, thus 
causing the piston to ascend, whereby the 
(loor is caused to close, the piate to descend 
as far as I want it to descend, according. 
to the adjustment, the air is exhausted from 
the box and finally the plate is lowered to 
press the caps on the jars, after which the 
door first opens, then the plate elevates and 
the tray of sealed glasses are free for re 
alo Vill. 

I want to Blake it clear that during the 
vict Linizing operation, after I get the prop 
er degree of vacuum in the box required for 
the goods handled, the continued action of 
the pump fol' applying power to the opera 
tive lechanism of the machine does not act 
on the box, but is cut off therefrom so that 
the requisite vacuum which I did get into 
the box may be maintained as long as 
want it. - . . 

it is necessary to have a predetermined 
alhount of vacuuinn in the sealing box in ac 
Cordance with the goods treated, some re 
Quiring 8 inches and Some requiring any 
where up to 25 or more inches. When the 
proper degree for the box is obtained, the 
box must be shut off, because we might re 
quire a greater degree of power from the 
pump for operating the mechanical devices 
of the machine, such as for opening the 
door, applying pressure to the plate and 
other parts. Therefore the construction en 
ables one to seal off the box when the requi 
site vacuum is therein and then the pump 
continues in operation so as to produce the 
propel' powei' for operating the mechanical 
lart of the lnachine as an independent mat 
ter. 
The machie of my invention is also useful 

in Sealing jai's and the like without creating 
a vacuum in the box or closet, and hence 
while principally claim a vacuum sealing 
lnachine. desire it understood that my in 
vention also includes the nachine for seal. 
ing jars in the absence of a vacuum, the vac 

illn not being 'equired in certain conditions 
of sealing jai's containing, for illustration, 
vegetables that have been previously proc 
essed and have special caps. 
What I claim as any invention and desire 

to secure by Letters Patent, is: 
1. In a machine for applying caps to con 

tainers, a sealing chamber, a door for said 
chamber, a sealing head movable in said 
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chamber, a source of vacuum, means includ ing a cylinder and piston for actuating the 
sealing head in its cap pressing movements, 
means including a cylinder and piston for 30 



U 

15 

20 

30 

35 

B 1,624,869 

actuating the sealing head in cap-retaining 
movements prior to the pressing home of the 
caps, ineans including a cylinder and piston 
for actuating the door of the sealing chain 
ber, a system of passages providing commu 
nication between the sides of the several pis 
tons and the source of vacuum and the at 
liosphere, a reversible starting valve con 
lected to the source of vacuum and control 
ling the distribution of vacuum in said sys 
teln, a duplex valve interposed in said sys 
ten between the starting valve on the one 
hand and the sealing head cylinder and the 
sealing chamber on the other hand said du 
plex valve controlling the air and vacuutil 
supply to the sealing chamber and one side 
of the piston of the sealing head cylinder, 
an automatic loaded air and vacuum valve 
controlling the admission of atmospheric 
pressure and vacuum to the other side of the 
piston of the sealing head cylinder, an 
adjustably loaded tripper mechanism, a trip 
lever actuated by the tripper mechanism 
when a predeter nined vacuum prevails in 
Said chamber, means co-operating With the 
trip lever for normally locking the air and 
vacuum valve in closed position, said locking 
being interrupted upon functioning of the 
trip lever, a vacuum regulating valve dis 
posed between the source of vacuum and the 
sealing chamber and equipped with regulat 
ing means whereby said valve will shut off the 
chamber from said source when a predeter 
mined vacuum is established in the chamber 
but without disturbing the communication 
between said source and the operating cyl 
inders, a reve'sing valve fol' Feversing the 
starting valve at the end of a capping op 
eration to thereby restore the machine to 
condition for capping fresh containers, a 
manually operable device for operating the 
rever'sible starting valve, and driving con 
nections between said manually operable de 
vice and the reversing valve, the several 
valves herein mentioned, except the revers 
ing valve, having plungers and cylinder's for 
operating the valves by the action of atmos 
pheric pressure and vacuum on the ends of 
said plungers whereby all the functions of 
the machine are 'oduced by vacuum) : sub 
stintially as described. 

2. In a machine for applying caps to con 
tainei's, a source of vacuum, a stationary 
Sealing chamber, a door' for said channber, a 
sealing head movable in said chamber, means 
including a cylinder and piston for actuat 
ing the sealing head, heats including a cyl 
inder and piston for actuating the door of 
the sealing chamber, a conduit connecting 
One side of the sealing head actuating piston 
with the sealing chamber, a valve system in 
cluding a reversible starting valve con 
trolling communication between said cyl 
inders and the source of vacuum and the 
atmosphere, a duplex valve interposed be 

tween the reversible starting valve and said 
conduit, said duplex valve controlling com 
lmuilication between said starting valve and 
conduit, an air and vacuum valve controlling 
the admission of atmospheric pressure and 
vacuun to the other side of the sealing head 
piston, a reversing valve, and means actuated 
by the reversing valve for reversing the 
starting Valve at the end of a capping opera 
tion to thereby restore the machine to con 
dition for capping fresh containers, the sev 
eral valves herein mentioned, except the re 
versing valve, having plungers and cylinders 
for operating the valves by the action of 
atmospheric pressure and vacuum on the 
ends of said plungers whereby all the func 
tions are pi'oduced by vacuum; substantially 
as described. 

3. In a machine for applying caps to con 
tainer's, a source of vacuum, a stationary 
sealing chamber, a door for said chamber, a 
sealing head :lovable in said chamber, means 
including a cylinder and piston for actuating 
the sealing head, means including a cyl 
inder and piston for actuating the door of 
the sealing charaber, a conduit connecting 
one side of the Sealing head actuating piston 
with the sealing chamber, a valve system in 
cluding a reversible starting valve con 
trolling communication between said cyl 
inders and the source of vacuum and the 
atmosphere, a duplex valve interposed be 
tween the reversible starting valve and said 
conduit said duplex valve controlling com 
munication between said starting valve and 
conduit, an air and vacuum valve controlling 
the admission of atmospheric pressure and 
vacuum to the other side of the Sealing head 
piston, and a vacuum regulating valve dis 
posed between the source of vacuum and the 
sealing chambe' and equipped with regulat 
ing means whereby said valve will shut off 
the chamber from said source when a pre 
determined vacuum is established in the 
chamber but without disturbing communical 
tion between said source and the cylinders, 
the several valves helein mentioned having 
plungers and cylinders for operating the 
valves by the action of atmospheric pressure 
and vacuulan on the ends of said plungers 
whereby all the functions are produced by 
vacuulah; substantially as described. 

4. In a machine for applying caps to coll 
tainers, a source of vacuum, a stationary 
Sealing chamber, a door for said chamber, 
a sealing head movable in said chamber, 
means including a cylinder and piston for 
actuating the sealing head, means including 
a cylinder and piston for actuating the door 
of the sealing chamber, 2, conduit connecting 
one side of the sealing head actuating pis 
ton with the sealing chamber, a valve system 
including a reversible starting valve con 
trolling communication between said cyl 
inders, and the source of vacuum and the 
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atmosphere, a duplex valve interposed be 
tween the reversible starting valve and said 
conduit said duplex valve controlling coin 
munication between said starting valve and 

5 conduit, an air and vacuum valve controlling 
the admission of atmospheric pressure and 
vacuum to the other side of the sealing head 
piston, an adjustably loaded tripper mecha 
nism, a trip lever actuated by the tripper 

10 mechanism when a predetermined vacuum 
prevails in said chamber, and means co 
operating with the trip lever for permitting 
automatic operation of the air and vacuum 
valve upon functioning of the trip mecha 

5 nism, the several valves herein mentioned 
having plungers and cylinders for operating 
the valves by the action of atmospheric pres 
sure and vacuum on the ends of said plung 
ers whereby all the functions are produced 
by vacuum: Substantially as described. 

5. In a machine for applying caps to con 
tainers, a source of vacuum, a stationary 
sealing chamber, a door for said chamber, a 
sealing head movable in said chamber, means 
including a cylinder and piston for actuating 
the sealing head, means including a cylinder 
and piston for actuating the door of the 
sealing chamber, a conduit connecting one 
side of the sealing head actuating piston 
with the sealing chamber, a valve system 
including a reversible starting valve con 
trolling communication between said cyl 
inders and the source of vacuum and the 
atmosphere, a duplex valve interposed be 

5 tween the reversible starting valve and said 
conduit said duplex valve controlling com 
munication between said starting valve and 
conduit, and an air and vacuum valve con 
trolling the admission of atmospheric pres 
sure and vacuum to the other side of the 
sealing head piston, the several valves herein 
mentioned having plungers and cylinders 
for operating the valves by the action of at 
mospheric pressure and vacuum on the ends 
of said plungers whereby all the functions 
are produced by vacuum; substantially as 
described. 

6. In a machine for applying caps to con 
tainers, a sealing chamber, a door for said 

50 chamber, a sealing head movable in said 
is chamber a source of vacuum, means includ 
ring a cylinder and piston for actuating the 
sealing head in its cap pressing movements, 

f means including a cylinder and piston for 
55 actuating the sealing head in cap retaining 

movements prior to the pressing home of the 
caps, means including a cylinder and piston 
for actuating the door of the sealing cham 
ber, and a system of valves and connections 
for controlling communication between the 
ends of the several pistons and the source of 
vacuum and the atmosphere, said system in 
cluding a reversible starting valve directly 
connected to the source of vacuum; substan 
tially as described. 
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7. In a machine for applying caps to con 
tainers, a sealing chamber, a door for said 
chamber, a sealing head movable in said 
chamber, a source of vacuum, means includ 
ing a cylinder and piston for actuating the 
Sealing head in its cap pressing movements, 
means including a cylinder and piston for 
actuating the sealing head in cap retaining 
movements prior to the pressing home of the 
caps, means including a cylinder and piston 
for actuating the door of the sealing cham 
ber, and a system of valves and connections 
controlling communication between said 
chamber and cylinders, the source of vacuum 
and the atmosphere whereby all said means 
are operated solely by vacuum from the 
source: substantially as described. 

8. In a machine for applying caps to coin 
tainers, a vacuum pump, a closable sealing 
chamber, a sealing head movable in said 
chamber, means for moving the sealing head, 
a connection between the vacuum pump and 
the means for moving the sealing head 
means whereby vacuum is maintained in said 
sealing chamber by said pump said means 
including a connection between the pump 
and the sealing chamber, and a valve in said 
last mentioned connection adapted to close 
the same while leaving open the connection 
between the pump and the means for moving 
the sealing head: substantially as described. 

9. In a machine for applying caps to con 
tainers, a source of vacuum, a closable seal 
ing chamber, a sealing head in said chamber, 
vacuum driven means for operating the seal 
ing head, vacuum driven means for effecting 
proper opening and closing of the sealing 
chamber, connections between the source and 
both said means whereby these latter are ac 
tuated solely by the source of vacuum, means 
whereby vacuum is maintained in said seal 
ing chamber by said source, and means for 
regulating the vacuum in said chamber from 
any desired maximum to zero; substantially 
as described. 

10. In a machine for applying caps to con 
tainers, a source of vacuum, a stationary 
sealing chamber, a sealing head therein, 
means for connecting said chamber to vac 
uum and to atmosphere in alternation, vac 
uum driven means for raising and lowering 
the sealing head, and valved connections be 
tween the source and both said means where 
by the latter are driven by pressure differ 
ences between the source of vacuum and the 
atmosphere as the sole driving power; sub 
stantially as described. 

11. In a machine for applying caps to con 
tainers, a source of vacuum, a stationary 
sealing chamber, a door for said chamber, a 
sealing head movable in said chamber, means 
including a cylinder and piston for actuat 
ing the sealing head, means including a cyl 
inder and piston for actuating the door of 
the sealing chamber, a conduit connecting 
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one end of the sealing head actuating piston 
With the sealing chamber, a valve system in 
cluding a reversible starting valve control 
ling communication between said cylinders 
and the source of vacuum and the atmos 
phere, a duplex valve interposed between the 
reversible starting valve and said conduit 
said duplex valve controlling communication 
between said starting valve and conduit, an 
air and vacuum valve controlling the admis 
sion of atmospheric pressure and vacuum to 
the other end of the sealing head piston, a 
two part reversing valve, means actuated by 
one part of the reversing valve for reversing 
the starting valve, means for operating said 
valves to subject the opposing sides of the 
said pistons selectively to atmospheric pres 
sure and vacuum, link and lever connections 
between the sealing head and the piston of 
the sealing head operating cylinder, said 
connections including a resilient link, carry 
ing the second part of the said reversing 
valve for causing operation of the said first 
part of the reversing, valve when sufficient 
yielding of said link takes place as a result 
of the sealing head completing the capping 
of the containers; substantially as described. 

12. In a machine for applying caps to 
containers, a sealing chamber, a door for 
said chamber, a sealing head movable in said 
chamber, a source of vacuum, means includ 
ing a cylinder and piston for actuating the 
Sealing head in its cap pressing movements, 
means including a piston for actuating the 
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Sealing head in cap retaining movements 
prior to the pressing home of the caps, means 
including a piston for actuating the door of 
the sealing chamber, said two last mentioned 
pistons operating in cylindel's combined to 
form a unit, and a system of valves and con 
nections for controlling communication be 
tween the ends of the several pistons and the 
source of vacuum and the atmosphere said 

stem including a reversible starting valve 
lirectly connected to the source of vacuuin; 
substantially as described. 

13. A machine as claimed in claim 7, com 
Jirising link and lever connections between 
the sealing head and the two pistons which 
actilate the sealing head, said connections 
comprising a lever which is coupled to both 
said pistons: Sub:tantially as described. 

14. in a machine for applying caps to con 
taine's, a source of vacuum, a sealing cham 
ber, a stationary support therein for the con 
fainers, a sealing head in said chamber, vac 
ilm driven means for operating the sealing 

head, vacuum driven means for connecting 
the Sealing chamber in alternation with the 
source of vacuum and the atmosphere, and 
valved connections between the source of 
vacuitm and the two vacuum driven means; 
substantially as described. 

Signed at New York city, in the county of 
New York and State of New York, this 19th 
day of June, A. D. 1922. 

HARRY INGRAM. 
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